There has been a long-standing need for a technique that can provide fast, accurate and precise results regarding the presence of hazardous levels of lead in settled house dust. Several home testing kits are now available. One kit manufactured by Hybrivet (LeadCheck Swabs) is advertised as able to detect lead dust levels that exceed the US Environmental Protection Agency's dust lead standard for floors (40 mg/ft 2 ). The purpose of the study was to determine the ability of LeadCheck Swabs to instantly detect lead in dust above EPA's hazard standard. A trained risk assessor collected 200 LeadCheck Swab samples side-by-side with standard dust wipe samples. The result of the LeadCheck Swab (positive (pink or red) or negative (yellow to brown)) was compared with the laboratory results for the corresponding dust wipe (over or under 40 mg/ft 2 ). The LeadCheck Swabs produced a false negative rate of 64% (95% confidence interval: 55%, 72%). The likelihood of a swab producing a false negative depended on substrate (painted or non-painted) and surface type (floor or sill). Changing the interpretation rule by classifying all swab colors except yellow as positive yielded lower false negative rates under some test conditions, but still produced high error rates. LeadCheck Swabs do not reliably detect levels of lead in dust above 40 mg/ft 2 using published methods under field conditions. Further research into alternate methodologies and interpretation guidance is needed to determine whether the swabs can be appropriately used by consumers and others to test homes for lead dust hazards. r
Introduction
In the past, the public's concerns about childhood lead poisoning focused on children with high lead levels resulting from ingesting lead-based paint chips (McElvaine et al., 1992) . Studies now show that lead dust from deteriorated lead-based paint and contaminated bare soil is the primary cause of elevated blood lead levels (Lanphear and Roghmann, 1997; Lanphear et al., 1998b; Bornschein et al., 1987) .
Children in homes with higher interior dust lead loadings are expected to have higher blood lead levels (Lanphear et al., 1998b, c; Davies et al., 1990) . Lanphear et al. (1998a) showed that a child's blood lead level was expected to be 14% higher when the floor dust lead loading was 40 mg/ft 2 than when it was 20 mg/ft 2 .
Importantly, researchers have documented significant health impacts of childhood lead poisoning at lower blood lead levels (Canfield et al., 2003; Lanphear et al., 2000; CDC, 1991) . The recognition of threats posed by relatively low levels of household dust lead has increased the interest of resident and community groups and others in inexpensive methods for quickly and effectively determining the existence of lead dust hazards in their homes.
The Alliance for Healthy Homes' Community Environmental Health Resource Center (CEHRC) was the first wide scale program to help community groups sample dust and soil for lead in high-risk communities throughout the country (AFHH, 2006) . As of 2005, community organizations had tested 3200 homes in 13 cities through the CEHRC initiative. This information has helped residents promote lead hazard reduction both on a house-by-house and community-wide basis.
The CEHRC program and similar efforts have relied on dust wipe sampling using the standardized techniques USEPA, 2001) . After these trained community members conduct a visual inspection, they collect dust lead samples on floors and windows in at least four rooms in each home, and mail them to an accredited lab for analysis.
While this process yields comprehensive and objective measurements of lead dust hazards in a dwelling, it has several drawbacks. Samplers must be carefully trained and supervised to maintain quality control and prevent contamination of samples. The laboratory report of dust lead levels is not immediately available, necessitating a second visit to the home to inform the occupant of the results. Although less expensive than professional risk assessments, which range from $300 to $600 per house, the laboratory fees (around $7 per sample, or an average of around $60 per house) plus labor costs of the visual and dust wipe hazard assessment are prohibitive to many families and community groups.
Because of these limitations, community-based organizations and others have actively searched for alternatives to accurately, immediately, and cheaply screen housing for lead hazards. Spot lead test kits were initially developed to detect lead in paint and on consumer products such as glazed ceramics, jewelry and mini-blinds. Various types of inexpensive lead paint spot test kits have been available since the 1970s (NIST, 2000 (NIST, , 2005 . Their accuracy is not regulated; however, independent studies have been conducted to determine the accuracy of chemical spot tests for leaded paint (NIST, 2000) .
The brand of spot test kits used in this study, LeadCheck Swabs, has been produced by Hybrivet since 1991 for leadbased paint testing. This brand was chosen for this study because of its widespread availability and use by community groups. The swab works by releasing a liquid containing rhodizonate ion from its tip, which turns pink or red when reacting with lead. This color change gives an immediate indication of the presence of lead. In quality control testing by the manufacturer, the chemical sensitivity of the LeadCheck Swabs was determined to be 2 mg of lead ion (Hybrivet, 1993) . Importantly, the Hybrivet website does not state whether the 2 mg level refers to lead in solution or particulate matter. The Hybrivet website states that the swabs are able to ''detect down to 2 mg of lead in defined laboratory testing, and reliably detect 0.5% lead in paint with virtually 100% accuracy (within 95% confidence limits)'' (Hybrivet, 2006) . The website references third-party studies conducted by NIST (2000) and USEPA (1995) , among others, as supporting its statements.
At the conclusion of most lead hazard control interventions in federally assisted housing built before 1978, a certified risk assessor or lead sampling technician must verify that the lead hazard control work is complete and that the area is safe for residents, a process referred to as ''clearance.'' Risk assessors are required to conduct a visual examination of the worksite to verify that all specified work is complete, that deteriorated lead-based paint (or deteriorated paint presumed to be lead-based paint) and leadcontaminated bare soil are satisfactorily controlled and that no visible settled dust or debris remains. If the dwelling passes the initial visual examination, then the clearance examiner will collect dust wipe samples from the floor and window sill in at least four rooms of the dwelling, focusing especially on rooms where lead hazard control work was done. If the clearance examiner determines that the dwelling unit does not pass the visual examination or if any dust sample has a dust lead loading at or above the applicable clearance standards (40 mg/ft 2 for floors, 250 mg/ft 2 for window sills, and 400 mg/ft 2 on window troughs), then the dwelling will fail clearance and additional lead hazard control work must be completed and re-tested and/or the dwelling must be re-cleaned (USEPA, 2001) .
CEHRC and other groups have adopted similar standards using visual and dust wipe assessments for hazard identification under normal living conditions (not post-renovation). However, given the costs of dust wipe testing, these groups have sought less expensive methods for residents and community members to detect hazardous levels of lead in dust.
LeadCheck Swabs hold widespread appeal for residents who want to know about dust lead hazards in their homes but cannot access or afford a full risk assessment or hazard screen (Pinto and Hunter, 1998) . In a 2004 survey of county health departments in New York, one county reported that it recommended LeadCheck Swabs to parents who called the health department with concerns about lead in their homes (Korfmacher KS unpublished data). Community groups in Cleveland (OH), Greensboro (NC), Hartford (CT), Indianapolis (IN), Los Angeles (CA), National City (CA), and San Francisco (CA), have used them to check paint and/or dust and to educate residents about potential lead hazards. In early 2005, the Indiana State Department of Health bought more than 50,000 LeadCheck Swabs to serve as a screening and educational tool to educate consumers, especially new mothers bringing infants home from the hospital.
LeadCheck Swabs have appealed to community groups because they provide immediate results. They are also economical-when purchased in bulk, single swabs cost around $1.30 each. They are easily available in many retail outlets. Given the manufacturer's claims that they can detect lead in dust at levels equal to the EPA standard for floors, they may appear to be a helpful tool when dust wipes are not feasible due to resource constraints or when the delay in getting laboratory results is a problem. In addition, because a positive result of a home test kit must be disclosed by the property owner to future tenants and/or buyers as part of lead hazard disclosure, they may be a useful tool for alerting owners and buyers to the potential A u t h o r ' s p e r s o n a l c o p y risk from lead. According to the EPA and HUD, ''if an owner has information obtained from the use of a home test kit for lead, that information must be disclosed; however, the owner should also disclose information about the reliability of the test kit'' (USEPA, 1996, p. 6) .
Historically, the widespread use of spot test kits has been hampered by the failure to document acceptable sampling and analytical rates of error. Specifically, the kits may not be able to get lead into solution, where it can react with a colorimetric reagent, such as rhodizonate or sulfide, to produce a pink or black color, respectively. In the laboratory procedure, dust lead wipe samples are typically treated with hot nitric and other strong acids to enable the lead to enter solution. The solution is then typically analyzed by atomic absorption spectroscopy, ICP, or other process. Clearly, the use of hot strong acid solutions in the home environment poses its own hazards. If the spot test kit fails to contact lead in a form that causes the color reaction to occur, no observable color change can occur and no lead will be detected, even if it present.
In addition, while community groups see great potential for spot test kits to aid in hazard identification, some professional risk assessors, public health officials, and others have expressed concerns about the potential of spot test kits to mislead consumers using them to screen for lead hazards. Some professionals have expressed doubts that residents will know where to test or be able to use the test kits properly. The color change is subjective and may not be observable to all, especially color-blind individuals.
The primary concern, however, is the risk of false negatives. That is, if a home test kit fails to detect an existing hazard, residents may believe that their homes are safe. Or, residents may conduct renovation or remodeling activities that disturb lead-based paint thus generating even higher dust lead loadings. If spot test kits are to be used for dust lead hazard identification, they must have a very low rate of false negatives (high sensitivity).
A review of the peer-reviewed literature produced no studies evaluating the accuracy of the swabs and/or swab protocol under laboratory or field conditions in detecting dust lead levels above 40 mg/ft 2 . One field study examined the effectiveness of the swabs in detecting dust lead levels above 200 mg/ft 2 (Pinto, 1996) . Hybrivet based their LeadCheck Swabs protocol for testing lead in dust on an extrapolation from this study. The research reported here was conducted to address the lack of data on the effectiveness of LeadCheck Swabs to detect lead in dust at the EPA's standard for floors (40 mg/ft 2 ) using published methods under field conditions.
Materials and methods
This study compared side-by-side samples using two different methods: LeadCheck Swabs and standard dust wipes. Dust wipe samples were collected by an EPA trained risk assessor according to established methodologies ARTICLE IN PRESS 1) Squeeze and crush points marked "A" and "B".
2) Shake the swab twice and then gently squeeze until yellow liquid comes to tip. The swab is now ready for testing.
3) While gently squeezing the swab to keep the yellow liquid at the tip, rub the swab on the test area for thirty (30) seconds. The test area should be about the size of an adult's palm. Wipe the entire area back and forth from top to bottom and then from bottom to top. Then, wipe the entire area from side to side. 4) If the area remains yellow, the LeadCheck Swab has not detected lead. If this happens, make sure that the swabs are working by dripping a drop of the liquid onto one of the circles on the LeadCheck Swab Test Confirmation Card. The circle should turn RED, if it doesn't, start over with another swab.
5) If the area tested turns pink or red, the test has detected lead. 6) Clean the surface with a paper towel and an all purpose-cleaner so the swab doesn't stain the surface. (USEPA, 2001) . Areas with visibly deteriorated paint or chips in the area to be wiped were avoided. Dust wipes are generally taken over an area of one square foot. If this was not possible (for example, on a window sill with a surface area less than one square foot), the largest area possible was sampled while leaving room for a swab test on the same surface. Dust wipe analysis was conducted by a certified laboratory (Schneider Laboratories) using the EPA 7420 method utilizing flame atomic absorption spectroscopy (FAAS), which reported results in micrograms per square foot. The method detection limit of the laboratories was 20 mg/sample.
A u t h o r ' s p e r s o n a l c o p y
Field technicians were trained to use LeadCheck Swabs in accordance with protocols listed on the manufacturer's website and in packaging materials (Fig. 1) . The technicians sampled an area of 2.7 Â 2.7 in directly adjacent to the dust wipe sample area. On window sills, the swab sample was collected at one end of the sill. According to the manufacturer's instructions, the yellow swab would turn pink if lead loadings within this ''palm sized area'' exceed 40 mg/ft 2 . The resulting color of the swab was recorded as yellow, brownish yellow, yellowish brown, brown, or pink/ red (see Fig. 2 ). If the swab yielded a negative result (no clear pink color), it was tested by squeezing some of the remaining fluid on a control leaded surface provided by the manufacturer as part of the kit to determine if the swab was defective (none were).
An average of four samples per house were taken from a total of 50 pre-1978 homes, between June 2004 and March 2006 in Rochester New York as part of an ongoing lead hazard assessment program. Most of these homes were located in neighborhoods at high risk for lead hazards. Surface (floor or sill) and substrate (painted or unpainted) were recorded for each sample site. Approximately equal numbers of floors and sills were sampled to ensure a wide range of dust lead levels.
Two different rules were used for interpreting the color results of the swabs. Using a strict interpretation of the manufacturer's instructions, only those swabs that showed a distinctive pink or red color were recorded as positive for lead in dust hazards. Swabs with a brown tip but clear red color behind the tip were also recorded as positive (see Fig.  2 , fourth sample from left, and inset showing top view of this sample). All other shades (yellow through brown) were recorded as negative. An alternate interpretation was also used, under which only those swabs that were clearly just yellow were recorded as negative. All others (brownish yellow through pink/red) were recorded as positive.
Data were analyzed using SAS Version 9.1 (Copyright r 2002-2003 by SAS Institute Inc., Cary, NC, USA). The ability of the swab result (positive or negative) to predict the dust wipe result (X40 mg/ft 2 or o40 mg/ft 2 ) was assessed with the sensitivity, specificity, negative predictive value, and positive predictive value. The sensitivity is the probability that the swab result is positive given that the dust wipe loading is X40 mg/ft 2 . The false negative rate is 100% minus the sensitivity. The specificity is the probability that the swab result is negative given that the dust wipe loading is o40 mg/ft 2 . The false positive rate is 100% minus the specificity. The positive predictive value (PPV) is the probability that the wipe result is X40 mg/ft 2 given that the swab result is positive. The negative predictive value (NPV) is the probability that the wipe result is o40 mg/ft 2 given that the swab result is negative.
The sensitivity, specificity, NPV and PPV were calculated for painted and unpainted surfaces, floors and windowsills and overall. Fisher's exact test was calculated with SAS procedure FREQ to test the hypothesis that there was a relationship between the swab result and the dust wipe result. Logistic models were created with SAS procedure GENMOD to determine if the probability of a positive dust swab result depends on the dust wipe loading, substrate (painted or unpainted), and/or surface (floor or sill). Separate models were created for the standard and alternate swab interpretation rules. The following three effects were included in each model:
The dust wipe loading (mg/ft 2 ) (log-transformed to achieve a normal distribution).
An interaction term that allowed the effect of the dust wipe lead loading on the swab wipe result to differ for painted and unpainted surfaces.
An interaction term that allowed the effect of the dust wipe lead loading on the swab result to differ for sills and floors.
Results
The sensitivity and specificity of the LeadCheck Swabs were calculated for both the strict (manufacturer's) interpretation of the instructions and the alternate interpretation on different types of surfaces and substrates (Tables 1 and 2) .
Under the strict interpretation, the overall sensitivity of LeadCheck Swabs was very low (36%). Interestingly, the sensitivity of swabs was higher on painted surfaces (45%) than on unpainted surfaces (20%). For both unpainted floors and sills, there was no association between the swab result and the dust wipe result (p ¼ 0:292 and 0.298). The highest sensitivity is on painted sills (48%), the lowest on unpainted floors (5%). Overall, the swabs seem to do better on sills than on floors. Dust lead loadings tended to be higher on sills, where 78% of the samples were above 40 mg/ft 2 (geometric mean (GM) 206 mg/ft 2 , geometric standard deviation (GSD) 6.0), compared to 38% for floors (GM 41 mg/ft 2 , GSD 5.5). Fig. 3 presents percent of positive, possibly positive, and negative swabs by wipe dust lead loading. ''Possibly positive'' is defined as a swab result that is brown or a mix of brown and yellow, which is positive under the alternative interpretation but negative under the standard interpretation. Fig. 3 shows that the swabs consistently performed better at higher dust lead levels under the standard interpretation. 
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The alternate interpretation, in which all non-yellow swabs are considered positive, is much more conservative. Not surprisingly, the alternate interpretation resulted in higher sensitivity overall. Nonetheless, there was no association between swab and wipe results for painted floors (p ¼ 0:622), painted sills (p ¼ 0:079) or unpainted sills (p ¼ 1:0). A large percentage of floor samples (39%) resulted in some shade of brown color between yellow and pink and were therefore counted as positive under the alternate interpretation. Fig. 3 shows that the swabs did not consistently perform better at higher dust lead levels using the alternate interpretation.
The parameter estimates for significant variables from the models for both the standard and alternate interpretations are presented in Table 3 . For the standard interpretation, the relationship between dust wipe loading and the swab result is different for painted and unpainted surfaces (p ¼ 0:002), while controlling for location (floor or sill) and dust wipe loading. Swabs are more likely to be positive on painted surfaces than unpainted surfaces while controlling for dust wipe loading and location (i.e., floor or sill). Furthermore, higher wipe loadings increase the odds of a positive swab more on painted surfaces than on unpainted surfaces. In addition, the relationship between dust wipe loading and the swab result is different for floors and sills (p ¼ 0:019), while controlling for surface type and dust wipe loading. Higher wipe loadings increase the odds of a positive swab result more on sills than on floors. In other words, while controlling for dust wipe loading levels and surface type (i.e., painted or unpainted), swabs are more likely to be positive on window sills than floors.
The relationship between dust wipe loading and the swab result for the alternate interpretation does not differ by sampling location (p ¼ 0:379), while controlling for surface type and wipe loading. However, similar to the standard interpretation, surface type (i.e., painted or unpainted) did affect the relationship between dust wipe loading and the swab result (p ¼ 0:001). Higher wipe loadings increase the odds of a positive swab result more on painted surfaces than on unpainted surfaces. That is, while controlling for dust wipe loading, swabs are more likely to be positive on painted surfaces than on unpainted surfaces.
Discussion
Overall, the rate of false negatives for the LeadCheck Swabs was 64% (sensitivity of 36%). Thus, for nearly two-thirds of the samples taken in accordance with spot test kit instructions that generated a negative result, hazardous levels of dust lead (i.e., X40 mg/ft 2 ) were actually present.
There are a number of possible reasons why the LeadCheck Swabs did not perform as well as expected for detecting lead in dust under field conditions. First, the number of brown colored swab results suggests that dirt may interfere with the overall sensitivity of the swabs. Many of the swabs turned some shade of brown between the pure yellow and pink/red color results describe in the LeadCheck Swab instructions. This suggests that household dirt may interfere with the reaction between the dye in the LeadCheck Swabs and reactive lead in the dust. Dust wipes are analyzed using FAAS, inductively coupled plasma emission spectrometry or other similar procedure, which detects total lead that has been dissolved and digested using strong acid and reflux, whereas the swabs may only detect free lead ions that have been dissolved using the reagent in the swabs, which is not a strong acid. Lead that is bound to other molecules or insoluble might not trigger the swabs' chemical reaction.
It should be noted that the color change of the LeadCheck Swabs when exposed to insoluble salts of lead, such as lead pyromorphite, lead chromate or lead sulfide, is unknown and not characterized by this study. Neither the standard method of digesting and analyzing lead dust wipe samples nor the swab method considers the effect of solubility or bioavailability (Cotter-Howells and Thornton, 2005) . However, it is noteworthy that dust wipe samples, which analyze total lead, have been shown to be well correlated with children's blood lead level in both localized and nationwide studies, without controlling for speciation of lead salts (Lanphear et al., 1995; NCHH, 2004) . Before 
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any spot test kit for lead dust is considered to be sufficiently reliable, the association between the kit's result and children's blood lead levels should be established. Alternately, dirt on the swabs may make it difficult to see the true color change that resulted from the chemical reaction. That is, even if the chemical reaction occurred, the swab may appear to be brown. The manufacturer's instructions do not guide users in how to interpret a brown color result on a swab (Fig. 1) ; however, given the emphasis on a ''red'' or ''pink'' color, users are likely to consider a brown swab to be negative for lead. One way to compensate for the uncertainties introduced by intermediate brown color results is to use the alternate interpretation rule for the LeadCheck Swabs' color result devised for this study. That is, the instructions could guide users to consider any swab that is not pure yellow to be ''positive'' for lead. Under this alternate interpretation rule, the false negative rate drops to less than a third (28%). Using this more conservative approach to interpreting the color results of the LeadCheck Swabs could reduce false negatives greatly. However, the swabs' overall effective sensitivity is still only 72% (95% CI: 63%, 80%) using the alternate interpretation (Table 2) , which is not appropriate for a screening test to determine whether hazardous levels of lead are present in dust.
It is also possible that different results in side-by-side swab and wipe samples may be a consequence of spatial variability in dust lead levels or different sized areas being sampled. Although average dust lead levels over a square foot area may exceed 40 mg/ft 2 , the small sub-section of that area tested with the swab may have a lower dust lead level. The accepted protocol for dust wipes is to sample as close to one square foot as possible. Previous studies have shown that wipe dust lead loadings from side-by-side samples on floors (areas of 1 ft 2 ) and sills (areas of 1 3 the sill) may vary substantially (Emond et al., 1997) . This variation is likely to be amplified when using swabs, since the area inside a square with sides of 2.7 inches recommended in the LeadCheck Swabs protocol is around 5% of a square foot. Thus, one might expect significant variance in results when the sampled areas are as small as the swabbed areas. However, random variation in the spatial distribution of lead would be expected to result in more disparate results, rather than the consistently lower rates of positive results for wipes than swabs as was found in this study. Despite this spatial variability, the published dust wipe procedure using the standardized surface area sizes has been shown to be significantly correlated with children's blood lead level (Lanphear et al., 1995; NCHH, 2004) .
For both the standard and alternative swab interpretations, swabs are more likely to be positive on painted surfaces than unpainted surfaces, while controlling for dust wipe loading. This could be due to the swab picking up lead from the painted surface or underlying layers of paint if the top layer is in poor condition. If this is the case, the sensitivity of the swabs for dust may have been artificially inflated by reactions to underlying paint, although it is unlikely the top coat is lead-based paint. If so, the actual sensitivity of the LeadCheck Swabs for dust may be closer to the sensitivities calculated for non-painted surfaces, which are lower. Another possibility is that painted surfaces are smoother, allowing the swabs to more effectively pick up any dust on the surface than on a non-painted surface.
Although the standard of 40 mg/ft 2 does not apply to window sills, this paper examined the performance of the dust swabs on sills because their inclusion allowed us to examine the swabs' performance over a larger range of dust lead loadings. We expected performance of the swabs on sills to be better than on floors due to higher dust lead loadings. However, this effect may have been offset by the higher variability in dust lead loadings on windowsills than floors (Emond et al., 1997) . For the standard interpretation, swabs were more likely to be positive on sills than floors even while controlling for wipe dust lead loading and surface type (i.e., painted or unpainted). This difference could be attributable to poorer paint condition on window sills than floors, exposing the swabs to lead paint in underlying paint layers. It could also be due to different sources of lead dust on sills and floors.
Dust sampling was conducted for hazard identification in the homes in this study. Lead in dust at the time of hazard identification could come from a variety of sources including friction, deterioration, and tracked-in dust or soil. In a clearance test, the lead dust of concern is predominately from disturbance of lead-based paint. Thus, inferences from these results should be limited to hazard identification dust sampling, not clearance dust sampling. Floor dust lead loadings in the homes in this study were very high compared to the national averages (Jacobs et al., 2002) . Thirty-eight percent of floor loadings were above 40 mg/ft 2 in this study, but only 8% of pre-1978 homes in the nation have loadings above 40 mg/ft 2 (USHUD, 2001). The overall false negative rate for LeadCheck Swabs in this study was 64%, but the false negative rates were lower at higher dust lead loadings. For wipe loadings more likely to be observed under normal conditions in pre-1978 housing (between 40 and 100 mg/ft 2 ), the false negative rate was 85%. Thus, the swabs may have actually performed better in this study of high-risk housing than they would in average pre-1978 housing.
Conclusions
The results of this study suggest that LeadCheck Swabs do not reliably detect levels of lead in dust above 40 mg/ft 2 using published methods under field conditions. The swabs did not accurately predict hazardous levels of dust lead loading for any studied surface (i.e., floors or sills) or substrate (i.e., painted or unpainted).
Thorough research needs to be conducted before LeadCheck Swabs or other spot test kits should be A u t h o r ' s p e r s o n a l c o p y considered for clearance or hazard identification dust sampling. Future studies should explore the effects of the interference of dirt in the chemical reaction, a refined interpretation rule for the color results, and interference of underlying paint lead. Different lead sources (paint, soil, etc.) should be tested to explore whether the swabs are more reliable in detecting certain kinds of lead, and whether the presence of pyromorphite significantly inflates the rate of false positives under field conditions. The swabs should be validated over the appropriate range of dust lead levels and surface conditions (e.g. smooth and cleanable versus rough). Studies should also be based in a number of different cities due to regional differences in lead dust. Future studies should also consider swabbing larger areas, although the size of the area sampled may be limited by the quantity of reagent used in the spot test kits. Ultimately, spot test kits should be field tested both by trained samplers and by untrained users typical of consumers (e.g. residents and contractors) likely to use the product.
Guidance for the use of spot test kits for both dust and paint should clearly explain the risks of false negatives and lay out appropriate follow-up actions when negative results are achieved. Given the low level of understanding of false negatives by many user groups and the high costs of false negatives in terms of risks to children's health, consumers may not be able to appropriately use and interpret the swabs without the support of trained staff who can offer advice and follow-up testing.
